METHOD OF AND AN APPARATUS FOR 
POWERING AND CONTROLLING A MODEL 
RAILROAD END OF TRAIN DEVICE 

FIELD OF INVENTION 

5 The present invention relates, in general, to model 

railroading and, more particularly, this invention relates to a 
method of and an apparatus for enabling the conversion of power 
for a more accurate timing and flashing of the light disposed in 
an End Of Train (EOT) device in a convenient, easy to use 
10 configuration. 

BACKGROUND OF THE INVENTION 

The model train industry, as is generally well recognized 
in the art prior, has always sought additional ways to make 
model trains operate more realistically, i.e., like real trains. 

15 In modern real trains, for example, the EOT device has replaced 
the caboose and would, therefore, be a highly desirable addition 
to model train enthusiasts. This EOT device has also been 
identified, by those familiar with real world railroading, as a 
Flashing Rear End Device or FRED. It should be noted that "EOT 

20 device" and "FRED" are being used synonymously in the following 
specification and claims. 

Furthermore, as is equally well recognized in model train 
railroading, there are two different types of power which can be 
applied to the rails for most model railroad layouts. These are 

25 analog, the older type but which is still produced, and the 



newer type, digital. The National Model Railroad Association 
(NMRA) has created a standard by which most of the digitally 
powered model railroad layouts are designed around called 
Digital Command Control (DCC) . This NMRA DCC standard is 
5 generally accepted by the model railroad industry and many of 
the vendors today manufacture model railroad devices which are 
compatible with the NMRA DCC standard. 

Prior to the conception and development of the present 
invention, the only way to implement a realistic flashing EOT 
10 device, on a typical model railroad car, involved relatively 
large circuit components. These circuit components were 
typically hidden inside the model railway car bodies and powered 
from batteries which were also typically stored inside the car 
bodies . 

15 This makes it almost impossible to put some model railway 

car types at the rear end of the model train simply due to their 
not having sufficient space, or geometry, to hide the required 
circuitry components within their car structure. Empty flat 
cars and well cars, in particular, would not be used because of 

20 such insufficient space to attach the electronics and/or 
batteries necessary to power the EOT device. Many model tank 
cars and numerous other types of cars also present an 
inconvenience when trying to access the inside for mounting 
these electronic parts. 
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With battery powered electronics, also comes the problems 
of running batteries dead, having to replace batteries, and in 
some designs, integrating non-contact magnetic switches into 
these electronic circuits to help with battery power 
5 conservation. By using the non-contact magnetic switches, the 
electronic circuit powered by these batteries could be turned on 
and off by simply passing a magnet along the outside of the car 
body. This, therefore, has helped to conserve the battery power 
while the EOT device was not being used and substantially 
10 eliminated the need to remove the car body for access to the 
electronic circuit inside to simply turn the EOT device on or 
off. 

SUMMARY OF THE INVENTION 

The present invention provides an apparatus for use in 
15 converting electrical energy to a signal which is suitable for 
driving a light element in an End of Train device in a model 
train track arrangement. The apparatus includes an EOT device 
engageable with a model railway vehicle that can be easily 
installed and removed for relocation between model railway 
20 vehicles. A control system for the EOT device. There is at 
least a portion of an electronic circuit disposed at least one 
of on a truck of such model railway vehicle and a body portion 
of such EOT device for power conversion and light signal timing. 
An at least one light , element is disposed at least one of in and 
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on the EOT device and connected to receive a signal from such 
electronic circuit. 

OBJECTS OF THE INVENTION 

It is, therefore, one of the primary objects of the present 
5 invention to provide a method of and an apparatus for converting 
both analog and digital track power to a signal suitable for 
realistically flashing the light of an EOT device for a railway 
vehicle of a model train arrangement. 

Another object of the present invention is to provide a 
10 method of and an apparatus for reducing the physical size of the 
required electrical circuit, using SMT (Surface Mount 
Technology) , to fit beneath an HO (l/87 th ) scale model railroad 
truck assembly (approximately 0.8 inches by 0.3 inches by 0.06 
inches) for ease of installation and moving between model rail 
15 cars as desired. 

Still another object of the present invention is to provide 
an apparatus for collecting the track power through electrically 
conductive wheel and axle sets. 

Yet another object of the present invention is to provide a 
20 method of and an apparatus for accurately setting the flash 
rate's pulse width and period of the EOT device's light. 

A further object of the present invention is to provide an 
apparatus capable of moving the circuit board and EOT device 
attached to a coupler from car to car by means of at least one 
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of a snap fit, screw, press- fit, or other coupler fastening 
method and a single truck fastener. 

Yet another object of the present invention is to provide 
an apparatus including a means to continuously flash the EOT 
5 device's light on a digital model railroad system, even when the 
model train is stopped. 

An additional object of the present invention is to provide 
an apparatus for collecting the track power through electrically 
conductive wheel and axle sets which is relatively inexpensive 
10 to produce. 

In addition to the various objects and advantages of the 
present invention which have been described in some detail 
above, it should be noted that various other objects and 
advantages of the instant invention will become more readily 

15 apparent to those persons who are skilled in the relevant art 
from the following more detailed description of such invention, 
particularly, when such description is taken in conjunction with 
the attached drawing figures and with the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 Figure 1 is a schematic block diagram of the electrical 

circuit for use with an EOT device on a model train railway 
vehicle according to a presently preferred embodiment of the 
invention. 
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Figure 2 is an illustration of a truck assembly used on a 
model train railway vehicle constructed according to one 
presently preferred embodiment of the invention. 

Figure 3 is a top perspective view of the electronic 
5 circuit board used for converting the track power in a model 
train arrangement to a usable signal for the EOT device's light 
according to one presently preferred embodiment of the 
invention. 

Figure 3A is a top perspective view of a presently 
10 preferred alternative embodiment of the invention which is 
substantially the same as Figure 3 except that it shows 
electrically conductive bushings which can be used instead of 
wiper contacts. 

Figure 4 is a bottom perspective view of the electronic 
15 circuit board illustrated in Figure 3 used for converting the 
track power to a usable signal for the EOT device's lighting 
element . 

Figure 4A is a bottom perspective view of the electronic 
circuit board illustrated in Figure 4 except that it shows 
20 electrically conductive bushings usable instead of wiper 
contacts . 

Figure 5 is a top perspective view of the electronic 
circuit board assembled to the model rail car truck according to 
a presently preferred embodiment of the invention. 
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Figure 5A is a top perspective view of the electronic 
circuit board assembled to the model rail car truck illustrated 
in Figure 5 except that it shows electrically conductive 
bushings instead of wiper contacts. 
5 Figure 6 is a bottom view illustration of the electronic 

circuit board assembled to the model rail car truck according to 
an embodiment of the present invention. 

Figure 6A is the same as figure 6 except that it shows 
electrically conductive bushings instead of wiper contacts. 
10 Figure 7 is an illustration of an EOT device for a model 

train according to an embodiment of the present invention. 

Figure 7A is an illustration that shows a different design 
of the EOT device. 

Figure 8 is an exploded illustration of an electrically 
15 conductive wheel and axle set using a central insulator for 
electrical isolation from rail to rail according to an 
embodiment of the present invention. 

Figure 9 is a side view illustration of the electrical 
circuit board and EOT device applied to a model rail car 
20 according to an embodiment of the present invention. 

Figure 10 is an end view illustration of the electrical 
circuit board and EOT device applied to a model rail car 
according to an embodiment of the present invention. 
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Figure 11 is an isometric view illustration of the 

electrical circuit board and EOT device applied to a model rail 

car according to an embodiment of the present invention. 

BRIEF DESCRIPTION OF A PRESENTLY 
5 PREFERRED AND VARIOUS ALTERNATIVE 

EMBODIMENTS OF THE INVENTION 

Prior to proceeding to more detailed description of the 

present invention it should be noted that identical components 

which have identical functions have been identified with 

10 identical reference numerals throughout the several views 
illustrated in the drawings for the sake of clarity and 
understanding of the invention. 

Reference is now made, more particularly, to Figures 1-11 
of the drawings. Illustrated therein, for example, is a model 

15 railroad railway vehicle truck assembly, generally designated 
10, for use in conducting electric current from the model 
railroad track to the circuit board assembly, generally 
designated 11 (Figure 3) . 

The truck assembly 10 contains a pair axle assemblies 14, 

20 best seen in Figure 8 . Each axle assembly 14 is constructed of 
a pair of electrically conductive wheels 23, a pair of 
electrically conductive axle shafts 22, and an electrically 
insulating axle coupling 21. The exposed portion of the axle 
shafts 22, inboard of the wheels 23 become the electrical 

25 contacts for the circuit board assembly 11, as well as the 



vertical, mechanical support points for the circuit board 
assembly 11. 

A particular advantage to this design is that it provides 
for four contact points (two per rail) between the rail and the 
5 circuit board assembly 11. This allows for more efficient 
conduction of electrical current and reduces the chance for dirt 
or other contaminates to cause an intermittent electrical 
connection. Truck assembly 10 further includes a bolster 24 
mounted between side frames 25. 

10 A block diagram demonstrating the electrical functions of 

the components on the circuit board assembly 11 are shown in 
Figure 1. This figure demonstrates the preferred method of 
conditioning the power coming from the model railroad track and 
ultimately flashing the EOT device's LED 41, disposed on housing 

15 40, at the predetermined pulse width and period. This circuit 
board assembly makes use of a Surface Mount Technology (SMT) 
microcontroller that is software programmable for setting the 
pulse width and period to accurately and realistically flash the 
EOT device's LED 41 through wires 42 connected thereto. The 

20 presently preferred circuit also contains track power 
conditioning components including rectification diodes, analog 
filtering, and voltage regulation. The rectification diodes of 
the presently preferred invention are arranged for full wave 
rectification that allows more efficient conversion of 
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alternating track signals, when present. Voltage regulation is 
also used to permit constant EOT device light 41 intensity, 
independent of voltage drops, spikes, or other track power 
irregularities. All components used in the presently preferred 
5 invention are SMT devices. 

Utilization of (SMT) components is one of the key reasons 
the circuit board assembly 11 can be drastically reduced in size 
to the point that it can be assembled to the underside of an HO 
(l/87 th ) scale model railroad truck assembly 10. This mounting 

10 position for the circuit board assembly 11 is an ideal location 
due to the close proximity to both the power on the track and 
the EOT device 13 found typically at the rear of the train 
consist. This helps eliminate the hassles of drilling holes in 
car bodies and trying to hide the typically larger circuit 

15 components of other customized designs. 

Because of the reduced size of this design, the total truck 
mounted circuit board assembly 11 can be easily moved from car 
to car by typically removing a coupler 43 with the EOT device 13 
attached to it, and one fastener holding the truck mounted 

20 circuit board assembly 11 to the car body 44. It can also be 
installed on car types that would typically be extremely 
difficult to hide larger components on, such as flat cars and 
well cars. 
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As seen in Figure 3, circuit board 11 includes board 32 
having an aperture 34 and circuits 32 disposed thereon. 
Contacts 33 are disposed on board 32 and are engageable with the 
axle assembly 14. As seen in figure 3A, bushings 36 can be used 
to replace contacts 31. 

Since the presently preferred invention contains a 
programmable microcontroller on the electronic circuit board 11 
and there are modern digital control systems that provide 
digital control signals for various types of devices, those 
signals can be received by the microcontroller to control the 
functions of the EOT device, such as enabling and disabling the 
flashing of the EOT device's light. 

A magnetic device, such as a "hall effect" switch, could 
also be incorporated into the electrical circuit design for 
controlling the EOT device's functions. 

Furthermore, because of the low power requirements of 
modern microcontrollers and LED's, an energy storage device, 
such as a battery, could be mounted on the truck providing the 
same ease of installation and moving between model rail cars as 
desired. 

It can be seen from the above description that the present 
invention provides an apparatus for converting electrical energy 
into a usable signal for the flashing of an EOT device's light 
for prototypical ly accurate model train layouts. The apparatus 
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is relatively easy to install and relocate from one model train 
car to another. This apparatus includes at least one electrical 
circuit. The preferred electrical circuit must have at least 
one pair of electrically conductive track contacts disposed 
5 thereon. 

Another option, although not presently preferred, for the 
electrical circuit power could be an on-board power source, such 
as a battery or other potential source of electrical energy. 
The preferred circuit has the capability of adjusting the flash 

10 rate of the EOT device's light through a software program. A 
light element such as a light emitting diode to receive the 
converted signal is also attached to the electrical circuit. 

While a presently preferred embodiment as well as a number 
of alternative embodiments of the instant invention have been 

15 described in detail above, it should be recognized by those 
persons skilled in the art that various other modifications and 
adaptations can be made without departing from either the spirit 
of the invention or the scope of the appended claims. 
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